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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Maijor fieldwork for this soil survey was completed in the period 1970-77. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1977. This
survey was made cooperatively by the Soil Conservation Service and the New
Jersey Agricultural Experiment Station, Cook College, Rutgers, ihe State Uni-
versity, and the New Jersey Department of Agriculture, State Soil Conservation
Committee. Others who contributed to the survey were the Ocean County
Board of Chosen Freeholders and the Ocean County Soil Conservation District.
The survey is part of the technical assistance furnished to the Ocean County
Soil Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Bayberry shrubs cover this coastal area of Fripp fine sand, 2
to 10 percent slopes.
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Foreword

The Soil Survey of Ocean County contains much information useful in any
fand-planning program. Of prime importance are the predictions of soil behavior
for selected land uses. Also highlighted are limitations or hazards to land uses
that are inherent in the soil, improvements needed to overcome these limita-
tions, and the impact that selected land uses will have on the environment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and homebuyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and poilution control can use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be too unstable
to be used as a foundation for buildings or roads. Very clayey or wet soils are
poorly suited to septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground instailations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soit is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

Warren J. Fitzgerald
State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF OCEAN COUNTY, NEW JERSEY

By Thornton J.F. Hole, Soil Conservation Service,
and Howard C. Smith, New Jersey Department of Agriculture

Fieldwork by Thomas A. Drewes, Andre Gingus, Clarence F. Jablonski, and John H. Johnson,
Soil Conservation Service, and Steven Cleck, New Jersey Department of Agriculture

United States Department of Agriculture, Soil Conservation Service; in cooperation with
New Jersey Agricultural Experiment Station, Cook College, Rutgers, The State University;
and the New Jersey Department of Agriculture, State Soil Conservation Committee

OCEAN COUNTY is in the east-central part of New
Jersey and has an area of 411,000 acres. The Oswego,
Manasquan, Meteconk, Toms, and Forked Rivers and
Cedar, Oyster, Mill, and Westecunk Creeks are the major
waterways in the county. They flow to the Atlantic
Ocean. The northwest corner of the county is in the
Delaware River Basin.

The winter population of Ocean County in 1970 was
approximately 210,000. It is concentrated in the north-
eastern part of the county and along a strip east of the
Garden State Parkway. Toms River is the county seat
and has a population of 15,000,

Providing services for vacationers and tourists is a
major industry in the county. Other major industries in-
clude the manufacture of chemicals and plastics and the
mining of ilmenite and sand and gravel. Most farms are
in Plumstead Township and produce truck crops, grain,
poultry, horses, and dairy products. Some acreage is in
blueberries and cranberries. The pine-oak woodland
areas support limited harvesting of pulpwood.

Nearly all of Ocean County is in an area called the
Pine Barrens. Over one-quarter of the county is in public
ownership and includes county parks, State parks, State
forests, State hunting and fishing areas, and Fort Dix and
the Lakehurst Naval Air Station. Included in the Pine
Barrens is an area called the Plains. Other public areas
in the county are the tidal wetlands in the Brigantine and
Barnegat National Wildlife Refuges and Island Beach
State Park on the barrier island.

The county is 73 percent woodland, 16 percent urban-
ized, 8 percent tidal marshes and coastal beaches, and
3 percent farmland.

Climate

Ocean County is hot in summer and rather cold in
winter. Precipitation is well distributed throughout the
year and is normally adequate for all crops. Winter pre-
cipitation frequently occurs as snow, but the ground
does not usually stay covered for more than a few days
at a time.

Table 1]|gives data on temperature and precipitation
for the survey area, as recorded at T iver, New
Jersey, for the period 1960 to 1975. iTable 2| shows
probable dates of the first freeze in fall and the last
freeze in spring. |Table 3 [provides data on length of the
growing season.

In winter the average temperature is 33 degrees F,
and the average daily minimum temperature is 24 de-
grees. The lowest temperature on record, which oc-
curred at Toms River on February 2, 1961, is -14 de-
grees. In summer the average temperature is 72 de-
grees, and the average daily maximum temperature is 83
degrees. The highest recorded temperature, which oc-
cured on July 4, 1966, is 103 degrees.

Growing degree days, shown in [table T] are equivalent
to heat units. During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 24 inches, or 52 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
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21 inches. The heaviest 1-day rainfall during the period
of record was 4.9 inches at Toms River on July 9, 1964.
Thunderstorms occur on about 25 days each year, and
most occur in summer.

Average seasonal snowfall is 17 inches. The greatest
snow depth at any one time during the period of record
was 13 inches. On the average, 1 day has at ieast 1 inch
of snow on the ground, but the number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
56 percent. Humidity is higher at night, and the average
at dawn is about 81 percent. The percentage of possible
sunshine is 60 in summer and 45 in winter. The prevail-
ing wind is from the south. Average windspeed is high-
est, 12 miles per hour, in March.

Climatic data in this section were specially prepared
for the Soil Conservation Service by the National Ciimat-
ic Center, Asheville, North Carolina.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
and many facts about the soils. They dug many holes to
expose soil profiles. A profile is the sequence of natural
layers, or horizons, in a soil; it extends from the surface
down into the parent material, which has been changed
very little by leaching or by the action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the section “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
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tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of woodland, engineers, plan-
ners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, associations that have a distinct pattern
of soils and of relief and drainage. Each association is a
unigue natural landscape. Typically, an association con-
sists of one or more major soils and some minor soils. it
is named for the major soils. The soils making up one
association can occur in other associations but in a dif-
ferent pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one association differ from place to
place in slope, depth, drainage, or other characteristics
that affect their management.

General soil map descriptions

1. Lakehurst-Lakewood-Evesboro association

Nearly level to sloping, somewhat poorly drained to ex-
cessively drained, sandy sofls on uplands

This association makes up about 31 percent of the
county. The association is about 40 percent Lakehurst
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soils, 35 percent Lakewood soils, 10 percent Evesboro
soils, and 15 percent minor soils M

Nearly level Lakehurst soils are on broad areas adja-
cent to streams and depressions. The soils are moder-
ately well drained and somewhat poorly drained. They
have a surface layer and subsoil of sand and have light
gray mottles below a depth of 2 feet. This mottling is
caused by a fluctuating water table.

Nearly level to sloping Lakewood soils are on divides
at high landscape positions and on broad side slopes.
The soils are excessively drained. They have a surface
layer, subsurface layer, and subsoil of sand.

Nearly level Evesboro soils are on broad intermediate
positions. The soils are excessively drained. They have a
surface layer and subsoil of sand.

The minor soils in this association are the Woodman-
sie, Atsion, Klej, Downer, and Manahawkin soils. The
Atsion, Klej, and Manahawkin soils have a fluctuating
water table.

This association is dominated by a pine or oak wood-
land. Very little is farmed. Droughtiness, very low fertility,
rapid permeability, and the hazard of wildfires are the
main limitations for land use.

2. Downer-Evesboro association

Nearly level and gently sloping, well drained and exces-
sively drained, loamy and sandy soils on uplands

This association makes up about 33 percent of the
county. The association is about 60 percent Downer
soils, 10 percent Evesboro soils, and 30 percent minor
soils

Nearly level and gently sloping Downer soils are on
high and intermediate landscape positions. The soils are
well drained. They have a surface layer of loamy sand or
sandy loam and a subsoil of sandy loam.

Nearly level Evesboro soils are on broad, high and
intermediate positions. The soils are excessively drained.
They have a surface layer and subsoil of sand.

The minor soils in the association are the Hammonton,
Woodmansie, Klej, and Manahawkin soils and Psam-
ments, nearly level. The Woodmansie soils are well
drained. The Hammonton and Klej soils are at intermedi-
ate positions and have a fluctuating seasonal water
table. They are moderately well drained or somewhat
poorly drained. The Manahawkin soils are at the lowest
position and have a high water table, low strength, and a
flood hazard. They are poorly drained. The Psamments,
nearly level, are areas that were wet and have been
filled with sandy material.

Most of this association is in an oak-pine woodland,
but vegetable farming is a major enterprise in some
areas.

3. Shrewsbury-Collington-Tinton association

Nearly level to sloping, poorly drained and well drained,
loamy and sandy soils on uplands

This association makes up about 1 percent of the
county. The association is about 30 percent Shrewsbury
soils, 25 percent Collington soils, 25 percent Tinton soils,
and 20 percent minor soils

Nearly level Shrewsbury soils are on broad, low flats
and wide depressional areas. The soils are poorly
drained. They have a surface layer of fine sandy loam
and a subsoi' of sandy loam or sandy clay loam with
dark yellowish brown mottles. The soils have a seasonal
high water table.

Gently sloping to sloping Collington soils are generally
on divides and side slopes. The soils are well drained.
They have a surface layer of fine sandy loam and a
subsoil of sandy clay loam.

Gently sloping to sloping Tinton soils are generally on
broad divides and side slopes. The soils are well
drained. They have a surface layer of sand and a subsoil
of heavy fine sandy lcam.

The minor soils in this association are areas of moder-
ately well drained to somewhat poorly drained, gently
sloping, loamy Pemberton soils on low divides and side
slopes and areas of moderately well drained to some-
what poorly drained, loamy Adelphia soils on low divides
and wide depressions.

Most of this association is used for general farming
and irrigated truck crops. The drainage required for farm-
ing the Shrewsbury soils is restricted in places by a lack
of suitable outlets.

4. Suifaquents-Sulfihemists association

Nearly level, poorly drained, mineral and organic soils on
tidal flats

This association makes up about 9 percent of the
county. The association is about 70 percent Sulfaguents
and Sulfihemists and 30 percent minor soils.

Sulfaquents and Sulfihemists are in broad areas that
are subject to daily tidal flooding. The mineral material is
dominant in these soils. The soils are underlain by sand.

The minor soils in this association are poorly drained
Atsion sand, tide flooded, on slightly higher elevations
than the tidal flats; Psamments, sulfidic substratum,
which consist of sandy fill over the tidal flats; and very
poorly drained loamy Mutllica soils and sandy Berryland
soils.

Most of this association has a cover of salt-tolerant
grasses. Small areas are mowed to produce salt-hay.
The main use of the association is for wetland wildlife
habitat. Extensive areas along the coast have been de-
veloped for residential use.

5. Urban land-Fripp association

Urban land and nearly level and gently sloping, exces-
sively drained, sandy soils; on the barrier islands



This association makes up about 2 percent of the
county. The association is about 50 percent Urban land,
35 percent Fripp soils, and 15 percent minor soils.

Urban land in this association consists of areas of
Fripp soils that have been put in residential and commer-
cial uses. The buildings, streets, and pavement occupy
more than 40 percent of the Urban land. The rest is
leveled Fripp soils and other fill areas.

Fripp soils are on sand dunes mainly in Island Beach
State Park. The foredunes have a sparse grass and
shrub cover, and their shape is continually changed by
the wind. The backdunes are more stable and have a
cover of trees.

The minor soils are Psamments, sulfidic substratum,
and Sulfaquents and Sulfihemists. The Psamments, sulfi-
dic substratum, are tidal flats that have been filled with 2
to 4 feet of sand. The underlying material is sulfidic and
becomes extremely acid when excavated. The Sulfa-
quents and Sulfihemists are small areas of tidal flats
composed of mineral or organic material.

6. Woodmansie-Downer association

Nearly level to sloping, well drained, sandy and loamy
soils on uplands

This association makes up about 8 percent of the
county. The association is about 60 percent Woodman-
sie soils, 20 percent Downer soils, and 20 percent minor
soils |(fig. 4).

Gently sloping to sloping Woodmansie soils are on
divides and side slopes at high landscape positions. The
soils have a surface layer of sand and a subsoil of sandy
Joam.

Nearly level or gently sloping Downer soils are at high
and intermediate positions. The soils have a surface
layer of loamy sand or sandy loam and a subsoil of
sandy loam.

The minor soils in this association are moderately well
drained to somewhat poorly drained, sandy Lakehurst
soils in low positions; excessively drained, sandy Lake-
wood soils on side slopes in intermediate positions; well
drained, loamy Aura and Sassafras soils on divides at
the highest positions; and poorly drained, nearly level,
sandy Atsion soils in low positions.

This association is dominated by a pine or ocak wood-
land, but frequent wildfires have reduced the woodland
production capacity. Large tracts of the association are
owned and managed by the State as wildlife habitat or
forests.

7. Manahawkin-Atsion-Berryland association

Nearly level, very poorly drained and poorly drained, or-
ganic and sandy soils on lowlands

This association makes up 16 percent of the county.
The association is about 35 percent Manahawkin soils,
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35 percent Atsion soils, 20 percent Berryland soils, and
10 percent minor soils

Manahawkin soils are generally in submerged valleys
adjacent to streams. The soils are very poorly drained.
They have a surface layer and subsoil of decomposed
woody deposits more than 16 inches thick. The substra-
tum is sand.

Atsion soils are on broad flats at slightly higher eleva-
tions than the Manahawkin soils. The soils are poorly
drained. They have a surface layer and subsurface layer
of sand and a subsoil of loamy sand or sand.

Berryland soils are in wide depressional areas and on
broad flats. The soils are very poorly drained. The soils
have a layer of decomposed organic matter less than 16
inches thick over a surface layer and subsoil of sand.

The minor soils in this association are nearly level,
very poorly drained Mullica soils and moderately well
drained to somewhat poorly drained, sandy Lakehurst
soils on low divides.

This association is dominated by Atlantic white-cedar
or lowland pine. Cleared areas are used for blueberries
and cranberries.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. The Lakewood series, for
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example, was named for the town of Lakewood in
Ocean County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, wetness, or other characteristics that affect their
use. On the basis of such differences, a soil series is
divided into phases. The name of a so// phase commonly
indicates a feature that affects use or management. For
example, Downer, sandy loam, 2 to 5 percent slopes, is
one of several phases within the Downer series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes,
soil associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Urban land-Fripp complex is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Sulfaquents and Sulfihemists is an undifferentiated group
in this survey area.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantiaily from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

The acreage and proportionate extent of each map
unit are given in [able 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Bummary of tabled ) Many
of the terms used in describing soils are defined in the
Glossary.

Map unit descriptions

AdA—Adelphia fine sandy loam, 0 to 3 percent
slopes. This nearly level to gently sloping, moderately
well drained and somewhat poorly drained soil is in de-
pressions and on low divides. The areas are irregular in
shape and range from about 5 to 50 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam about 11 inches thick. The upper part of the
subsoil is 11 inches of light olive brown fine sandy loam.
The middle part is 6 inches of olive sandy clay loam with
strong brown mottles. The lower part is 6 inches of light

olive gray sandy clay loam with reddish yeliow mottles.
The substratum extends to a depth of 60 inches or
more. It is olive loamy sand and yellowish brown sandy
clay loam with light gray mottles.

Included with this soil in mapping are areas of Colling-
ton, Kresson, Pemberton, and Shrewsbury soils. The
Collington soils are better drained than this Adelphia soil,
and the Kresson soils have a higher content of clay in
the subsoil. The Shrewsbury soils are not as well drained
as this Adelphia soil and have a darker surface layer,
and the Pemberton soils are more sandy. included soils
make up about 10 percent of this map unit.

The permeability of this soil is moderate. Available
water capacity is high. The seasonal high water table is
1.5 t0 4 teet below the surface. During seasons of
normal rainfall, the water table starts to rise in October
and is nearest to the surface in early January. It starts to
drop in April and is at a depth of 5 feet or more by June.
Organic matter content of the soil is moderate, and natu-
ral fertility is high. Unless the soil has been limed, the
surface layer is extremely acid and the subsoil and sub-
stratum are strongly acid to very strongly acid. Runoff is
slow. Tilth is good, and the soil is easily worked.

Most of the acreage of this soil is farmed. A few acres
are used for pasture, and some are in woodland.

The soil is suited to corn, soybeans, vegetables, small
grain, hay, pasture, and commercial sod. It has a slight
erosion hazard, which can be controlled by planting
cover crops. Tilth and organic matter content can be
maintained by planting cover crops and plowing under
crop residue. Wetness limits the soil for some crops.

This soil is well suited to pasture. Proper seeding,
proper stocking, and rotation of pastures are the major
pasture management practices used on the soil.

This soil is well suited to trees. Red oak, black oak,
white oak, scarlet oak, hickory, beech, ash, yellow-
poplar, and sweetgum generally are the common spe-
cies, but pin oak and willow oak are common in lower
areas and sweetgum dominates abandoned fields.

The seasonal high water table limits this soil as a site
for houses with basements and for septic tank absorp-
tion fields. It also limits use of the soil as a site for
sanitary landfills.

This soil is in capability subclass llw.

At—Atsion sand. This nearly level, poorly drained soil
is in depressional areas and on broad flats. The areas
are mainly irregular in shape and range from about 10 to
200 acres. Some areas are long and narrow.

Typically, the surface layer is black sand about 5
inches thick. The subsurface layer is light gray sand 13
inches thick. The subsoil is dark reddish brown loamy
sand 6 inches thick. The substratum is light gray sand to
a depth of 60 inches or more.

Included with this soil in mapping are areas of Berry-
land, Lakehurst, Mullica, and Manahawkin soils. The Ber-
ryland soils are very poorly drained. The Lakehurst soils



are somewhat poorly drained or moderately well drained.
The Mullica soils have more clay in the surface layer and
subsoil than this Atsion soil. The Manahawkin soils have
16 to 51 inches of organic material over a sandy substra-
tum. Included soils make up about 15 percent of this
map unit.

The permeability of this soil is moderately rapid. If the
soil is drained, available water capacity is low, but water
is available to plants from the water table. The seasonal
high water table is between the surface and a depth of 1
foot from November to June. Some areas have water
ponded on the surface. In summer the water table is at a
depth of 2 to 3 feet but is as deep as 5 feet in places
during extended dry periods. Areas adjacent to perennial
streams are subject to rare to occasional flooding. Or-
ganic matter content of the soil is moderate, and natural
fertility is low. Unless the soil has been limed, the sur-
face layer is extremely acid and the subsoil and substra-
tum are strongly acid to very strongly acid. Runoff is very
slow. Tilth is good, and the soil is easily worked when
drained.

Most of the acreage of this soil is used for woodland.
A few acres are in pasture.

This soil is well suited to such special crops as cran-
berries and blueberries. Wetness limits most other types
of crop production. Land smoothing is needed for blue-
berries and cranberries. Controlling the level of the water
table is needed for blueberry production, and cranberry
production requires a carefully designed system of dikes
and control of the water table to permit rapid flooding
and drainage.

This soil is poorly suited to commercial woodland pro-
duction. Pitch pine, red maple, blackgum, swamp white
oak, sweetgum, and willow oak are the common tree
species. The seasonal high water table limits the har-
vesting of trees during the winter and spring.

The seasonal high water table limits this soil for most
urban uses, especially for making excavations.

This soil is in capability subclass Vw.

Aw-—Atsion sand, tide flooded. This nearly level,
poorly drained soil is in positions in the tidal marsh that
are subject to flooding when tides are abnormally high.
The areas are irregular in shape and range from about 5
to 130 acres.

Typically, the surface layer is black sand about 6
inches thick. The subsurface layer is light gray sand 7
inches thick. The upper part of the subsoil is 4 inches of
black loamy sand. The middle part is 5 inches of light
brownish gray sand with yellowish brown mottles. The
lower part is 6 inches of dark brown sand. The substra-
tum extends to a depth of 60 inches or more. It is gray
sandy loam to a depth of 32 inches and light gray sand
at a depth of more than 32 inches.

included with this soil in mapping are areas of Sulfa-
quents, Sulfihemists, and Fripp soils. Sulfaguents and
Sulfihemists consist of organic material over a sandy
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substratum. Fripp soils are excessively drained and are
on dunes. Included soils make up about 10 percent of
this map unit.

The permeability of this soil is moderately rapid. Avail-
able water capacity is low. The seasonal high water table
is between the surface and a depth of 3 feet. It is at a
greater depth in soils at high positions where tidal flood-
ing occurs the least. Organic matter content of the soil is
moderate, and natural fertility is low. The soil is very
strongly acid or strongly acid throughout. Runoff is very
slow.

Most of the acreage of this soil is used for wildlife
habitat. The remaining acreage is used for salt hay pro-
duction, and only grasses and shrubs with some salt
tolerance will grow on this soil. The soil is poorly suited
to farming, pasture, and woodland production. Tidal
flooding and the high water table make the soil poorly
suited to urban uses.

This soil is in capability subclass Vilw.

AxB—Aura sandy loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on divides and side
slopes. Slopes are dominantly convex and range from
100 to 300 feet in length. The areas are irregular in
shape and range from about 40 to 900 acres.

Typically, the surface layer is grayish brown sandy
lcam about 3 inches thick. The subsurface layer is yel-
lowish brown sandy loam 13 inches thick. The subsoil is
firm, yellowish red sandy clay loam and sandy loam 34
inches thick. The substratum is yellowish red loamy sand
to a depth of 60 inches or more.

included with this soil in mapping are areas of Downer,
Woodmansie, and Sassafras soils. The Downer soils
have less clay in the subsoil than this Aura soil, and the
Sassafras soils do not have the firm subsoil. The Wood-
mansie soils have a subsurface layer of gray sand. In-
cluded soils make up about 20 percent of this map unit.

The permeability of this soil is moderately slow to
moderate in the subsoil and moderately slow to moder-
ately rapid in the substratum. Available water capacity is
moderate. Organic matter content is moderate, and natu-
ral fertility is medium. Unless the soil has been limed, it
is extremely acid or very strongly acid. Runoff is medium.
Tilth is good, and the soil is easily worked.

Most of the acreage of this soil is used for woodiand
and wildlife habitat. A few acres are in pasture.

The soil is suited to corn, soybeans, vegetables, small
grains, and hay. It has a moderate erosion hazard, which
can be controlled by planting cover crops and farming on
the contour. Tilth and organic matter content can be
maintained by planting cover crops and plowing under
crop residue.

This soil is suited to pasture. Proper seeding, proper
stocking, and rotation of pastures are the major manage-
ment practices used on this soil.

The soil is suited to trees. Pitch pine, black oak, scar-
let oak, white oak, and chestnut oak are the common
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species. Controlled burning is a major forest manage-
ment practice.

This soil is generally suitable for most urban uses, but
slope limits its use for playgrounds and the moderately
slow permeability of the subsoil is a limitation for septic
tank sewage disposal fields.

This soil is in capability subclass lis.

Be—Berryland sand. This nearly level, very poorly
drained soil is in depressional areas and on broad, low
flats. The areas mainly are adjacent to tidal marshes and
are generally irregular in shape. They range from about
25 to 300 acres. Some areas that are adjacent to
streams are long and narrow.

Typically, the surface layer is black sand about 11
inches thick. The subsurface layer is gray sand 4 inches
thick. The upper part of the subsoil is very dark brown
loamy sand 9 inches thick, and the lower part is light
brownish gray sand 11 inches thick. The substratum is
light gray sand to a depth of 60 inches or more.

Included with this soil in mapping are areas of Berry-
fand soils with a mucky surface layer; areas of Berryland
sand, frequently flooded; and areas of Atsion, Manahaw-
kin, Lakehurst, and Mullica soils. The Atsion soils have a
thinner surface layer than this Berryland soil and are
poorly drained. The Manahawkin soils have 16 to 51
inches of organic material over a sandy substratum. The
Lakehurst soils have a yellowish brown subsoil and are
somewhat poorly drained or moderately well drained.
The Mullica soils have more clay in the surface layer and
subsoil than this Berryland soil. Included soils make up
about 15 percent of this map unit.

The permeability of this soil is moderately rapid. If the
soil is drained, available water capacity is low, but water
is available to plants from the water table. The seasonal
high water table is at the surface from November to
June, and some areas have water ponded on the sur-
face. In summer, the water table is commonly at a depth
of 1 to 2 feet but is as deep as 4 feet in places during
extended dry periods. Areas adjacent to perennial
streams are subject to occasional flooding. Organic
matter content of the soil is high, and natural fertility is
low. Unless the soil has been limed, the surface layer is
extremely acid and the subsoil and substratum are
strongly acid to very strongly acid. Runoff is very slow.
Tilth is good, and the soil is easily worked when drained.

This soil is well suited to crops such as cranberries
and blueberries. Wetness limits most other types of crop
production. Land smoothing is needed for blueberries
and cranberries, and control of the water table is needed
for blueberry production. Cranberries require a carefully
designed system of dikes and control of the water table
to permit rapid flooding and draining.

This soil is suited to trees, but growth is slow. Most of
the acreage is wooded. Pitch pine, Atlantic white-cedar,
blackgum, red maple, and sweetgum are the common

tree species. The seasonal high water table limits the
harvesting of trees during the winter and spring.

The seasonal high water table limits this soil for most
urban uses.

This soil is in capability subclass Vw.

BF—Berryland sand, frequently flooded. This nearly
level, very poorly drained soil is on flood plains adjacent
to large streams. The areas are generally long and
narrow and range from about 5 to 200 acres.

Typically, the surface layer is black sand about 12
inches thick. The subsurface layer is light gray sand 3
inches thick. The subsoil is dark reddish brown loamy
sand 7 inches thick. The substratum is light gray sand to
a depth of 60 inches or more.

Included with this soil in mapping are areas of Mana-
hawkin soils, Berryland sand, and Atsion soils. The Man-
ahawkin soils have 16 to 51 inches of organic material
over a sandy substratum. The Atsion soils are poorly
drained. Included soils make up about 20 percent of this
map unit.

The permeability of this soil is moderately rapid. If the
soil is drained, available water capacity is low, but water
is available to plants from the water table. The seasonal
high water table is at the surface from November to
June, and some areas have water on the surface. In
summer, the water table is commonly at a depth of 1 to
2 feet, but it is as deep as 3 feet in places during
extended dry periods. Areas of this soil are subject to
frequent flooding. Organic matter content of the soil is
high, and natural fertility is low. Unless the soil has been
limed, the surface layer is extremely acid and the subsoil
and substratum are strongly acid to very strongly acid.
Runoff is very slow. Tilth is good, and the soil is easily
worked when drained.

Most of the acreage of this soil is used for woodland.

The soil is well suited to crops such as cranberries
and blueberries. Wetness limits most other types of crop
production. Land smoothing is needed for blueberries
and cranberries. Control of flooding and the level of the
water table is needed for blueberry production. Cranberry
production requires a carefully designed system of dikes
and control of the water table to permit rapid flooding
and draining.

This soil is suited to trees, but growth is slow. Pitch
pine, red maple, Atlantic white-cedar, blackgum, sweet-
gum, and willow ocak are the common iree species. The
seasonal high water table and flooding limit the harvest-
ing of trees during winter and spring.

The frequent flooding and the seasonal high water
table limit this soil for all urban uses.

This soil is in capability subclass Vw.

CoA—Coliington fine sandy loam, 0 to 2 percent
slopes. This nearly level, well drained soil is on diviges.
Slopes are convex and range from 100 to 400 feet in



length. The areas are irregular in shape and range from
about 10 to 100 acres.

Typically, the surface layer is dark brown fine sandy
loam about 12 inches thick. The subsurface layer is
brown fine sandy loam 3 inches thick. The upper part of
the subsoil is dark brown sandy clay loam 13 inches
thick, and the lower part is brown sandy loam 14 inches
thick. The substratum is stratified olive yellow sand and
sandy loam to a depth of 60 inches or more.

Included with this soil in mapping are areas of Adel-
phia soils, gently sloping Collington fine sandy loam, and
Tinton sand that make up about 15 percent of this unit.

The permeability of this soil is moderately slow in the
subsoil and moderate in the substratum. Available water
capacity is high. Organic matter content is moderate,
and natural fertility is high. Unless the soil has been
limed, the surface layer is extremely acid and the subsoil
and substratum are strongly acid to very strongly acid.
Runoff is slow. Tilth is good, and the soil is easily
worked.

Most of the acreage of this soil is farmed A
few acres are in pasture and woodland.

This soil is suited to most cultivated crops, especially
to corn, soybeans, vegetables, small grains, commercial
sod, and hay. The erosion hazard can be controlied by
planting cover crops, and tilth and organic matter con-
tent can be maintained by planting cover crops and
plowing under crop residue. The included Adelphia soils
generally need to be drained to prevent crop losses.

The soil is well suited to pasture. Proper seeding,
proper stocking, and rotation of pastures are the major
management practices used on this soil.

This soil is suited to trees, mainly red oak, black oak,
white oak, yellow-poplar, hickories, ash, and beech.
Pines are common in some abandoned fields. The soil
has few or no limitations for most urban uses.

This soil is in capability class |.

CoB~—Collington fine sandy loam, 2 to 5 percent
slopes. This gently sloping, well drained soil is on side
slopes, divides, and toe slopes. Slopes are dominantly
convex and range from 100 to 300 feet in length. The
areas are irregular in shape and range from 20 acres to
more than 70 acres.

Typically, the surface layer is dark brown fine sandy
loam about 10 inches thick. The subsurface layer is
brown fine sandy loam 5 inches thick. The upper part of
the subsoil is dark brown sandy clay lcam 12 inches
thick, and the lower part is brown sandy loam 17 inches
thick. The substratum extends to a depth of more than
60 inches. 1t is light olive brown locamy sand to a depth
of 48 inches and light olive brown sandy loam and olive
sand at a depth of more than 48 inches.

Included with this soil in mapping are areas of Adel-
phia soils, nearly level Collington fine sandy loam, and
Tinton sand that make up about 10 percent of this map
unit.
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The permeability of this soil is moderate. Available
water capacity is high. Organic matter content is moder-
ate, and natural fertility is high. Unless the soil has been
limed, the surface layer is extremely acid and the subsoil
and substratum are strongly acid to very strongly acid.
Runoff is slow. Tilth is good, and the soil is easily
worked.

Most of the acreage of this soil is farmed. A few acres
are in pasture and woodland.

The soil is well suited to cultivated crops such as corn,
soybeans, vegetables, small grains, and hay. This soil
has a moderate erosion hazard, which can be controlled
by planting cover crops and farming on the contour. Tilth
and organic matter content can be maintained by plant-
ing cover crops and plowing under crop residue. The
included Adelphia soils generally need to be drained to
prevent crop losses.

The soil is well suited to pasture. Proper seeding,
proper stocking, and rotation of pastures are the major
management practices used on this soil.

This soil is well suited to trees. Red oak, white oak,
black oak, yellow-poplar, hickories, ash, and beech are
the common species. Pines are common in some aban-
doned fields.

This soil is generally suitable for most urban uses, but
slope is a limitation for playgrounds.

This soil is in capability subclass lle.

CoC—Collington fine sandy loam, 5 to 10 percent
slopes. This sloping, well drained soil is on side slopes.
Slopes are convex and range from 100 to 200 feet in
length. The areas are long and narrow and range from
about 10 to 50 acres.

Typically, the surface layer is dark brown fine sandy
loam about 10 inches thick. The upper part of the sub-
soil is dark brown sandy clay loam 11 inches thick, and
the lower part is brown sandy loam 12 inches thick. The
substratum is light olive brown sand to a depth of 60
inches or more.

Inciuded with this soil in mapping are areas of Colling-
ton fine sandy loam that has slopes of less than 5
percent and more than 10 percent and small areas of
severely eroded soils. Included soils make up about 10
percent of this map unit.

The permeability of this soil is moderate. Available
water capacity is high. Organic matter content is low,
and natural fertility is high. Unless the soil has been
limed, the surface layer is extremely acid and the subsoll
and substratum are strongly acid or very strongly acid.
Runoff is medium. Tilth is good, and the soil is easily
worked.

About half the acreage of this soil is farmed. The rest
is used for woodland and pasture.

This soil is suited to corn, soybeans, small grains, and
hay if erosion is controlled. The hazard of erosion is
moderately severe, and in places this soil receives runoff
from adjacent higher areas. Erosion can be controlied by
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planting cover crops, farming on the contour, installing
diversions where necessary, and using a crop rotation
that includes grasses and legumes. Tilth and organic
matter can be maintained by controlling erosion, planting
cover crops, plowing under crop residue, and using a
rotation containing sod.

The soil is well suited o pasture. Proper seeding,
proper stocking rates, and rotation of pastures are the
major practices used on this soil. If the pasture is over-
grazed, runoff and erosion increase.

This soil is suited to trees. Red oak, white oak, black
oak, yellow-poplar, hickories, ash, and beech are
common species. Pines are common in abandoned
fields.

The soil is generally suitable for most urban uses, but
slope is a limitation for playgrounds.

This soil is in capability subclass lile.

DoA—Downer loamy sand, 0 to 5 percent slopes.
This nearly level to gently sloping, well drained soil is on
divides and side slopes. Slopes are convex and range
from 100 to 400 feet in length. The areas are irregular in
shape and range from about 50 to 400 acres.

Typically, in a wooded area the surface layer is grayish
brown loamy sand about 2 inches thick. The subsurface
layer is brown loamy sand 14 inches thick. The subsoll is
yellowish brown sandy loam 15 inches thick. The sub-
stratum is brownish yellow sand to a depth of 60 inches
or more.

Included with this soil in mapping are areas of Downer
sandy loam and Downer gravelly sandy loam and Eves-
boro, Woodmansie, Hammonton, and Klegj soils. The
Hammonton and Klej soils are moderately well drained
or somewhat poorly drained. The Evesboro soils are
excessively drained. The Woodmansie soils have a gray
subsurface layer. Included soils make up about 15 per-
cent of this map unit.

The permeability of this soil is moderate or moderately
rapid in the subsoil and moderately rapid in the substra-
tum. Available water capacity is low to moderate. Organ-
ic matter content and natural fertility are low. Unless the
soil has been limed, the surface layer is extremely acid
and the subsoil and substratum are very strongly acid.
Runoff is slow. Tilth is good, and the soil is easily
worked.

Most of the acreage of this soil is used for woodland.
A few acres are farmed, and a few are in pasture.

The soil is suited to vegetables and fruit. The soil has
a slight water erosion hazard, which can be controlled by
planting cover crops. The hazard of wind erosion is
severe, and the soil needs windbreak hedges and cover
crops. Tilth and organic matter content can be main-
tained by planting cover crops and plowing under crop
residue. The included Hammonton and Klej soils gener-
ally need to be drained.

This soil is suited to trees . Pitch pine, black

oak, white oak, scarlet oak, and chestnut oak are the

common species. Pines are more common in abandoned
fields. Prescribed burning is used to control wildfires.

This soil is generally suitable for most urban uses. The
included Hammonton and Klej soils have a high water
table that limits the unit as a site for houses with base-
ments and for septic tank sewage disposal fields. The
soil is limited for use as recreational areas by the loose,
sandy surface.

This soil is in capability subclass lls.

DpA—Downer sandy loam, 0 to 2 percent slopes.
This nearly level, well drained soil is on divides. Slopes
are convex and range from 100 to 400 feet in length.
The areas are irregular in shape and range from about
30 to 150 acres.

Typically, the surface layer is grayish brown sandy
loam about 6 inches thick. The subsurface layer is pale
brown sandy loam 8 inches thick. The upper part of the
subsoil is yellowish brown sandy loam 16 inches thick,
and the lower part is yellowish brown loamy sand 7
inches thick. The substratum is brownish yellow sand to
a depth of 60 inches or more.

Included with this soil in mapping are areas of gently
sloping Downer sandy loam and Downer gravelly sandy
loam and areas of Hammonton, Sassafras, and Wood-
mansie soils. Also included, in Jackson and Plumstead
Townships, are soils that have a higher proportion of fine
sand than this Downer soil. Included soils make up about
15 percent of this map unit.

The permeability of this soil is moderate in the subsoil
and moderately rapid in the substratum. Available water
capacity is moderate. Organic matter content is moder-
ate, and natural fertility is medium. Unless the soil has
been limed, the surface layer is extremely acid and the
subsoil and substratum are very strongly acid. Runoff is
slow. Tilth is good, and the soil is easily worked.

Most of the acreage of this soil is used for woodiand.
A small acreage is farmed and used for pasture.

This soil is suited to corn, soybeans, vegetables, small
grains, commercial sod, and hay. Planting cover crops
controls erosion. Tilth and organic matter content can be
maintained by planting cover crops and plowing under
crop residue. The included Hammonton soils generally
need to be drained to prevent crop fosses.

The soil is suited to pasture but is limited by the
moderate available water capacity. Proper seeding,
proper stocking, and rotation of pastures are the major
management practices used on this soil.

This soil is suited to trees and has few limitations for
most urban uses. Pitch pine, black oak, scarlet cak, and
white oak are the common species. Pines are more
common in abandoned fields. Prescribed burning is used
to control wildfires.

This soil is in capability class .

DpB—Downer sandy loam, 2 to 5 percent slopes.
This gently sloping, well drained soil is on divides and



10

side slopes. Slopes are dominantly convex and range
from 100 to 300 feet in length. The areas are irregular in
shape and range from about 50 to 400 acres.

Typically, the surface layer is grayish brown sandy
loam about 4 inches thick. The subsurface layer is yel-
lowish brown sandy loam 10 inches thick. The subsail is
brown sandy loam 14 inches thick. The substratum ex-
tends to a depth of 60 inches or more. It is brownish
yellow gravelly loamy sand to a depth of 45 inches and
brownish yellow sand at a depth of more than 45 inches.

Included with this soil in mapping are areas of Downer
loamy sand, nearly level Downer sandy loam, and
Downer gravelly sandy loam and areas of Hammonton,
Sassafras, and Aura soils. Also included in Jackson and
Plumstead Townships are soils that have a higher pro-
portion of fine sand than this Downer soil. Included
soils make up about 10 percent of this map unit.

The permeability of this soil is moderate in the subsoil
and moderately rapid in the substratum. Availabie water
capacity is moderate. Organic matter content is moderate,
and natural fertility is medium. Unless the soil has been
limed, the surface layer is extremely acid and the subsoil
and substratum are very strongly acid. Runoff is slow. Tilth
is good, and the soil is easily worked.

Most of the acreage of this soil is used for woodland.
A few acres are farmed, and a few are in pasture.

This soil is suited to corn, soybeans, vegetables, small
grains, and hay. The soil has a moderate erosion hazard,
which can be controlled by planting cover crops and
farming on the contour. Tilth and organic matter content
can be maintained by planting cover crops and plowing
under crop residue. The included Hammonton soils gen-
erally need to be drained to prevent crop losses.

The soil is suited to pasture but is limited by the
moderate available water capacity. Proper seedings,
proper stocking, and rotation of pastures are the major
management practices used on this soil.

This soil is suited to trees. Pitch pine, black oak, white
pak, scarlet oak, and chestnut oak are the common
species. Pines are more common in abandeoned fields.
Controlled burning is used to control wildfires.

This soil is generally suitable for most urban uses, but
slope is a limitation for playgrounds.

This soil is in capability subclass lle.

DrB—Downer graveily sandy ioam, gravelly sub-
stratum, 2 to 5 percent slopes. This gently sloping,
well drained soil is on divides and side slopes. Slopes
are dominantly convex and range from 100 to 300 feet in
length. The areas are irregular in shape and range from
about 30 to 350 acres.

Typically, the surface layer is grayish brown gravelly
sandy loam 4 inches thick. The subsurface layer is pale
brown gravelly sandy loam 10 inches thick. The upper
part of the subsoil is yellowish brown gravelly sandy
loam 12 inches thick, and the lower part is yellowish
brown gravelly loamy sand 14 inches thick. The substra-

SOIL SURVEY

tum is brownish yellow gravelly sand to a depth of 60
inches and brownish yellow sand at a depth of more
than 60 inches.

Included with this soil in mapping are areas of Downer
sandy loam and Downer loamy sand that make up about
15 percent of this map unit.

The permeability of this soil is moderate in the subsoil
and moderately rapid in the substratum. Available water
capacity is moderate. Organic matter content is moder-
ate, and natural fertility is medium. Unless the soil has
been limed, the surface layer is extremely acid and the
subsoil and substratum are very strongly acid. Runoff is
slow. Tilth is good, and the soil is easily worked.

Most of the acreage of this soil is used for woodland.
A few acres are farmed.

This soil is suited to corn, soybeans, vegetables, small
grains, and hay. It has a moderate erosion hazard, which
can be controlled by planting cover crops and farming on
the contour. Tiith and organic matter content can be
maintained by planting cover crops and plowing under
crop residue.

The soil is suited to pasture but is limited by the
moderate available water capacity. Proper seeding,
proper stocking, and rotation of pastures are the major
management practices used on this soil.

This soil is suited to trees. Black oak, white oak, scar-
let cak, and pine are the common species. Pines are
more common in abandoned fields.

The soil is generally suitable for most urban uses, but
slope is a limitation for some recreational uses.

This soil is in capability subclass lle.

EvB—Evesboro sand, 0 to 5 percent slopes. This
nearly level to gently sloping, excessively drained soil is
on divides and side slopes. Slopes are convex and
range from 100 to 500 feet in length. The areas are
irrequiar in shape and range from about 50 to 200 acres.

Typically, the surface layer is grayish brown sand 1
inch thick. The subsurface layer is brown sand 8 inches
thick. The subsoil is yellowish brown sand 24 inches
thick. The substratum is yellow sand to a depth of 60
inches or more.

Included with this soil in mapping are areas of Downer,
Klej, Lakehurst, and Lakewood soils that make up about
15 percent of this map unit.

The permeability of this soil is rapid in the subsoil and
substratum. Available water capacity is low. Organic
matter content and natural fertility are low. Unless the
soil has been limed, the surface layer is extremely acid
and the subsoil and substratum are very strongly acid.
Runoff is slow. Tilth is good, and the soil is easily
worked.

Where irrigation is available, this soil is suited to crops
such as vegetables and small fruits. The water erosion
hazard can be controlled by planting cover crops. The
soil has a severe wind erosion hazard and needs wind-
break hedges. Tilth and organic matter content can be
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maintained by planting cover crops and plowing under
crop residue. The included Klej and Lakehurst soils need
to be drained in places.

Most of the acreage of this soil is in woodland, but the
soil is not well suited to commercial trees. Pitch pine,
chestnut cak, post oak, black oak, and white oak are the
common species. Pines are more common in abandoned
fields. Controlled burning is the major woodland manage-
ment practice used to reduce wildfires.

The soil is generally suitable for most urban uses. The
loose, sandy surface limits use for recreational areas,
and the included Kle] and Lakehurst soils are limited as
sites for houses with basements and for septic disposal
fields because of a seasonal high water table.

This soil is in capability subclass Vlis.

EvC—Evesboro sand, 5 to 10 percent slopes. This
sloping, excessively drained soil is on side slopes.
Slopes are convex and range from 50 to 200 feet in
length. Most areas are long and narrow and range from
about 5 to 50 acres. Some small areas are round or
oval.

Typically, the surface layer is brown sand about 7
inches thick. The subsoil is yellowish brown sand 20
inches thick. The substratum is yellow sand to a depth of
60 inches or more.

Included with this soil in mapping are areas of gently
sloping Evesboro sand and sloping Lakewood sand that
make up about 10 percent of this map unit.

The permeability of this soil is rapid in the subsoil and
substratum. Available water capacity is low. Organic
matter content and natural fertility are low. Unless the
soil has been limed, the surface layer is extremely acid
and the subsoil and substratum are very strongly acid.
Runoff is medium. Tilth is good, and the soil is easily
worked.

Where irrigation is available this soil is suited to vege-
tables and fruits. The soil has a moderate erosion
hazard, which can be controlled by planting cover crops
and farming on the contour. Tilth and organic matter can
be maintained by controiling erosion, planting cover
crops, and plowing under crop residue.

Although most of the acreage of this soil is wooded,
the soil is not well suited to commercial trees. Pitch pine,
chestnut oak, post oak, blackjack oak, white cak, and
black oak are the common species. Controlled burning is
the major woodland management practice used to con-
trol wildfires.

Slope and the lcose, sandy surface limit the soil for
urban uses, especially for playgrounds and recreation
areas.

This soil is in capability subclass Vlis.

EvD—Evesboro sand, 10 to 15 percent slopes. This
moderately steep, excessively drained soil is on side
slopes. Slopes are convex and range from 100 to 200
feet in length. Most areas are long and narrow and
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range from about 5 to 50 acres. Some small areas are
round or oval.

Typically, the surface layer is grayish brown sand
about 5 inches thick. The subsoil is yellowish brown
sand 23 inches thick. The substratum is yellow sand to a
depth of 60 inches or more.

Included with this soil in mapping are areas of Eves-
boro sand that has slopes of less than 10 percent, areas
of Downer soils, and areas of sloping Lakewood sand.
included soils make up about 10 percent of this map
unit.

The permeability of this soil is rapid in the subsoil and
substratum. Available water capacity is low. Organic
matter content and natural fertility are low. Unless the
soil has been limed, the surface layer is extremely acid
and the subsoil and substratum are very strongly acid.
Runcff is rapid. Tilth is good, and the soil is easily
worked.

A severe hazard of erosion makes this soil unsuitable
for cultivated crops. In places the soil receives runoff
from adjacent higher areas. Keeping the soil in perma-
nent cover such as trees, grass, or shrubs is needed to
control erosion.

Most of the acreage of this soil is in woodland. The
common trees are pitch pine, chestnut oak, white oak,
and black oak.

Slope and the loose, sandy surface limit this soil for
urban uses.

This soil is in capability subclass Vllis.

FtB—Fripp fine sand, 2 to 10 percent slopes. This
gently undulating to rolling, excessively drained soil is on
divides and side slopes of coastal dunes on the barrier
islands. Slopes are convex and range from 20 to 100
feet in length. The areas are irregular in shape and
range from about 50 to 1,000 acres. The elevation of the
areas ranges from sea level to 20 feet above sea level.
Most areas are subject to flooding from the ocean during
severe storms. ’

Typically, the surface layer is light brownish gray fine
sand about 3 inches thick. The substratum is very pale
brown and white fine sand to a depth of 80 inches or
more.

Included with this soil in mapping are areas of fore-
dunes, beaches, and Atsion sand, tide flooded. The fore-
dunes are neutral in reaction, and their shape is contin-
ually being changed by the wind. Atsion sand, tide
flooded, is poorly drained. Included soils make up about
10 percent of this map unit.

The permeability of this soil is rapid. Available water
capacity is very low. Organic matter content and natural
fertility are low. Unless the soil has been limed, reaction
ranges from strongly acid to slightly acid. Runoff is slow.
Tilth is good, and the soil is easily worked. The soil is
subject to severe erosion in unvegetated areas.

Because of their proximity to the ocean, most areas of
this soil are used for recreation and wildlife habitat.
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Flooding, low fertility, low available water capacity, ero-
sion, and salt spray from the ocean make the soil unsuit-
able for most cother uses. The wind erosion hazard is
severe but can be controlled by maintaining the present
plant cover and planting a cover such as American
beachgrass on bare areas.

This soil is in capability subclass Vlis.

HaA—Hammonton loamy sand, 0 to 5 percent
slopes. This nearly level to gently sloping, moderately
well drained and somewhat poorly drained soil is in
slightly depressed areas and on low divides. The areas
are oval and range from about 10 to 300 acres.

Typically, the surface layer is dark grayish brown
loamy sand about 14 inches thick. The upper part of the
subsoil is 9 inches of yellowish brown sandy loam. The
lower part is 6 inches of yellowish brown foamy sand
with light brownish gray mottles. The substratum extends
to a depth of 60 inches or more. To a depth of 33 inches
it is brownish yeliow sand with light gray mottles. At a
depth of more than 33 inches it is light gray sand with
brownish yellow mottles.

Included with this soil in mapping are areas of Downer,
Hammonton, Klej, and Mullica soils. The Mullica soils are
very poorly dramed and generally are shown on the soil
map by a wet-spot symbol. Also included, in Jackson
and Plumstead Townships, are areas of soils with a
surface layer of loamy fine sand, a subsoil of fine sandy
lcam, and a substratum of loamy fine sand and fine
sand. Included soils make up abcut 15 percent of this
map unit.

The permeability of this soil is moderate in the subsoil
and moderately rapid in the substratum. If the soil is
drained, available water capacity is moderate, but water
is available to plants early in the season from the water
table. The seasonal high water table is at a depth of 1-
1/2 to 4 feet from December to May. During years with
normal rainfall, the water table starts to rise in October
and is nearest to the surface in January. It starts to drop
in April and is at a depth of 5 feet or more by June.
Organic matter content of the saoil is low, and natural
fertility is medium. Unless the soil has been limed, the
surface layer is extremely acid and the subsoil and sub-
stratum are very strongly acid. Runoff is slow. Tilth is
good, and the soil is easily worked.

Most of the acreage of this soil is used for woodland.
A few acres are farmed, and a few are used for pasture.

This soil is suited to corn, soybeans, vegetables, small
grain, and hay. It has a slight erosion hazard, which can
be controlled by planting cover crops. Tilth and organic
matter content can be maintained by planting cover
crops and plowing under crop residue. Wetness is a
limitation for some crops on this soil, and some areas
need to be drained.

This soil is suited to pasture. Proper seeding, proper
stocking, and rotation of pastures are the major pasture
management practices used on the soil.

SOIL SURVEY

The soil is well suited to trees. Black oak, white oak,
and pitch pine are the common species. Pines are more
common in abandoned fields.

The high water table limits this soil for most urban
uses, including sites for houses with basements, septic
disposal fields, recreation areas, and sanitary landfills.

This soil is in capability subclass lw.

HcA—Hammonton sandy loam, 0 to 3 percent
slopes. This nearly level, moderately well drained or
somewhat poorly drained soil is in depressed areas and
on low divides. The areas are oval and range from about
10 to 150 acres.

Typically, the surface layer is dark grayish brown
sandy loam about 10 inches thick. The upper part of the
subsoil is 18 inches of yellowish brown sandy ioam; the
lower part is 7 inches of yellowish brown locamy sand
with light brownish gray motties. The substratum extends
to a depth of 60 inches or more. [t is brownish yellow
and light gray sand with light gray and brownish yellow
mottles.

Included with this soil in mapping are areas of Downer,
Hammonton, Klej, and Mullica soils. The Mullica soils are
very poorly dramed and are generally shown on the soil
maps by a wet-spot symbol. Also included, in Jackson
and Plumstead Townships, are areas of soils with sur-
face layer and subsoil of fine sandy loam and a substra-
tum of loamy fine sand and fine sand. Included soils
make up about 15 percent of this map unit.

The permeability of this soil is moderate in the subson
and moderate to moderately rapid in the substratum. [f
the soil is drained, available water capacity is moderate,
but water is available to plants early in the season from
the water table. The seasonal high water table is at a
depth of 1-1/2 to 4 feet from December to May. During
years with normal rainfall, the water table starts to rise in
October and is nearest to the surface in January. It
starts to drop in April and is at a depth of 5 feet or mora
by June. Organic matter content of the soil is moderate,
and natural fertility is medium. Unless the soil has been
limed, the surface layer is extremely acid and the subsoil
and substratum are very strongly acid. Runoff is slow.
Tilth is good, and the soil is easily worked.

Most of the acreage of this soil is used for woodland.
A few acres are farmed, and a few are used for pasture.

This soil is suited to corn, soybeans, vegetables, small
grain, hay, and commercial sod. It has a slight erosion
hazard, which can be controlled by planting cover crops.
Tilth and organic matter content can be maintained by
planting cover crops and plowing under crop residue.
Wetness is a limitation for some crops on this soil.

The soil is suited to pasture. Proper seeding, proper
stocking, and rotation of pastures are the major pasture
management practices used on this soil.

This soil is well suited to trees. Black oak, white oak,
and pitch pine are the common species. Pines are
common in abandoned fields.
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The seasonal high water table limits this soil for most
urban uses, including sites for houses with basements,
septic tank disposal fields, sanitary landfills, and roads
and streets.

This soil is in capability subclass Hw.

HU—Humaquepts, frequently flooded. This unit con-
sists of deep, somewhat poorly drained to very poorly
drained soils that have layers of mostly black or gray
sandy or loamy material. The soils are on flood plains
along permanent and intermittent streams and are
flooded several times each year, mainly in spring. Slopes
generally range from O to 2 percent.

Included with these soils in mapping are small areas of
Mullica, Berryland, Atsion, and Manahawkin soils that
make up about 15 percent of this map unit.

The permeability of the soils in this unit is moderately
rapid. Available water capacity is high. The seasonal high
water table is between the surface and a depth of 2 feet.
[t is nearest to the surface from November to June in the
very poorly drained parts of this unit and from January to
May in the somewhat poorly drained parts. Organic
matter content in the soil is high, and the natural fertility
is medium. Unless limed, the soils are extremely acid or
very strongly acid. Runoff is slow. Tilth is good, and the
soils are easily worked.

These soils are suitable for farming, pasture, and
trees. They are poorly suited to urban uses.

The soils are in capability subclass Vw.

KeA—Keyport sandy loam, 0 to 4 percent slopes.
This nearly level to gently sloping, moderately well
drained soll is in depressed areas and on low divides.
The areas are irregular in shape and range from about 5
to 40 acres.

Typically, the surface layer is dark brown sandy loam
about 9 inches thick. The upper part of the subsoil is 6
inches of light yellowish brown loam. The middie part is
6 inches of reddish yellow silty clay loam. The lower part
is 27 inches of yellowish brown and light gray silty clay
with light gray and strong brown motties. The substratum
to a depth of 62 inches is light gray silty clay with
brownish yellow mottles. At a depth of more than 62
inches it is brownish yellow silty clay loam with light gray
mottles.

Included with this soil in mapping are areas of Ham-
monton, Mullica, and Downer soils and areas of loamy
Keyport soils. Hammonton, Mullica, and Downer soils
have less clay than Keyport soils. Included soils make up
about 10 percent of this map unit.

The permeability of this soil is slow. Available water
capacity is high. A seasonal high water table is at a
depth of 1-1/2 to 4 feet from November to May. During
years with normal rainfall, the water table starts to rise in
October and is nearest to the surface in early December.
It starts to drop in April and is at a depth of 5 feet or
more by June. Organic matter content of the soil is
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moderate, and natural fertility is medium. Unless the soil
has been limed, the surface layer is extremely acid and
the subsoil and substratum are strongly acid to very
strongly acid. Tilth is fair where the soil has good surface
drainage, but the period of optimum moisture content for
tilling is short. The soil is commonly either too wet or oo
dry to work easily.

Most of the acreage of this soil is used for woodland.
A few acres are used for homesites.

The soil is suited to cultivated crops such as corn,
soybeans, small grain, and hay. It has a slight erosion
hazard, which can be controlled by planting cover crops.
Tilth and organic matter content can be maintained by
planting cover crops and plowing under crop residue.
Wetness is a limitation for most crops in depressional
areas. Excess water can be controlled in large water-
sheds by the use of diversion terraces. Surface drains
are suitable in nearly level areas.

This soil is suited to pasture. Proper seeding, proper
stocking, rotation of pastures, and restricted grazing
when the soil is wet are the major pasture management
practices.

The soil is well suited to trees. Black oak, white oak,
pin oak, and pitch pine are the common species.

The seasonal high water table limits this soil for most
urban uses, particularly as sites for dwellings with base-
ments, septic tank filter fields, and some recreation
areas. The slow permeability of the soil also limits use
for septic tank filter fields.

This soil is in capability subctass lw.

KiA—Klej loamy sand, 0 to 3 percent slopes. This
nearly level, moderately well drained or somewhat poorly
drained soil is in depressed areas and on low terraces.
The areas are oval and range from about 10 to 150
acres.

Typically, the surface layer is very dark grayish brown
loamy sand about 2 inches thick. The subsurface layer is
brownish gray loamy sand 3 inches thick. The subsoil is
33 inches of brownish yellow and yellow loamy sand with
light gray mottles in the lower part. The substratum, to a
depth of 60 inches or more, is light gray sand with
yellowish brown mottles.

Included with this soil in mapping are areas of Ham-
maonton, Lakehurst, Downer, and Atsion soils. The Atsion
soils are poorly drained, and the small areas are shown
on the soil maps by a wet-spot symbol. Also included, in
Jackson and Plumstead Townships, are areas of soils
that are dominantly fine sand. Included soils make up
about 15 percent of this map unit.

The permeability of this soil is rapid. If the soil is
drained, available water capacity is low, but water is
available to plants early in the season from the water
table. The seasonal high water table is at a depth of 1-
1/2 10 4 feet. During years with normal rainfall, the water
table starts to rise in October and is nearest to the
surface in January. It starts to drop in April and is at a
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depth of 5 feet or more by June. Organic matter content
of this soil is low, and natural fertility is low. Unless the
soil has been limed, the surface layer is extremely acid
and the subsoil and substratum are very strongly acid.
Runoff is slow. Tilth is good, and the soil is easily
worked.

Most of the acreage of this soil is used for woodland.
A few acres are used for pasture.

The soil is suited to cultivated crops such as peaches
and vegetables. It has a slight erosion hazard, which can
be controlled by planting cover crops. The soil has a
moderate wind erosion hazard, and cover crops and
windbreak hedges are needed to control this hazard.
Tilth and organic matter content can be maintained by
planting cover crops and plowing under crop residue.
Wetness is a limitation for some crops.

The iow available water capacity makes this soil poorly
suited to pasture. Proper seeding, proper stocking, and
rotation of pastures are the major pasture management
practices.

This soil is suited {o trees. Black oak, white oak, and
pitch pine are the common species. Where wildfires
have been severe, pitch pine predominates. Trees on
this soil grow slowly because of low available water
capacity during the growing season.

The seasonal high water table limits this soil for most
urban uses, particularly as sites for houses with base-
ments, septic disposal fields, and sanitary landfills. The
soil is limited for most recreational uses by the high
content of sand.

This soil is in capability subclass Hiw.

KrA—Kresson fine sandy loam, 0 to 3 percent
slopes. This nearly level, somewhat poorly drained soil
is in depressional areas and on low divides and side
slopes. The areas are irregular in shape and range from
about 5 to 20 acres.

Typically, the surface layer is olive gray fine sandy
loam about 11 inches thick. The subsoil is 21 inches of
olive and grayish green sandy clay with yellowish red
and olive mottles. The substratum extends to a depth of
60 inches or more. It is stratified olive fine sandy loam
and mottled, grayish green sandy clay to a depth of 48
inches and moittled, yellowish red sandy clay at a depth
of more than 48 inches.

Included with this soil in mapping are areas of Adel-
phia and Shrewsbury soils. The Adelphia and Shrews-
bury soils have less clay than this Kresson soil, and the
Shrewsbury soils are more poorly drained. Included soils
make up about 10 percent of this map unit.

The permeability of this soil is slow in the subsoil and
moderately slow in the substratum. Available water ca-
pacity is high. The seasonal high water table is 1/2 foot
to 1-1/2 feet below the surface. During years with
normal rainfall, undrained areas of this soil have water
perched over the subsoil from November to May and
after heavy rainfall during the remainder of spring. Or-
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ganic matter content of the soil is moderate, and natural
fertility is high. Unless the soil has been limed, the sur-
face layer is extremely acid and the subsoil and substra-
tum are strongly acid. Runoff is slow. Tilth is fair, and the
soil is not easily worked, because the period of optimum
moisture content is short.

This soil is suited to corn, soybeans, small grain, and
hay, and most of the acreage is farmed. The soil has a
slight erosion hazard, which can be controlled by plant-
ing cover crops. Tilth and organic matter content can be
maintained by planting cover crops and plowing under
crop residue. Drainage is needed in areas used for
crops.

The soil is well suited to pasture. Proper seeding,
proper stocking, rotation of pastures, and restriction of
grazing when the soil is wet are the major pasture man-
agement concerns.

This soil is suited to trees, but only a very small acre-
age is used for woodland. Pin oak, white oak, hickories,
sweetgum, vyellow-poplar, beech, and ash are the
common species. Pine and red cedar are common in
abandoned fields.

The seasonal high water table and slow permeability
of this soil limit use as sites for houses with basements,
septic disposal fields, and some recreation areas.

This soil is in capability subclass liw.

LhA—Lakehurst sand, 0 to 3 percent slopes. This
nearly level, moderately well drained or somewhat poorly
drained soil is in depressed areas and on low terraces.
The areas are irregular in shape and range from about
10 to 500 acres.

Typically, the surface layer is very dark gray sand
about 2 inches thick. The subsurface layer is gray sand
10 inches thick. The subsoil is 34 inches of dark brown,
yellowish brown, and light yellowish brown sand and has
light gray motties in the lower part. The substratum, to a
depth of 60 inches or more, is light gray sand with
yellowish brown mottles.

Included with this soil in mapping are areas of Atsion,
Lakewood, Berryland, and Klej soils. The Atsion and
Berryland soils are poorly drained or very poorly drained,
and small areas of these soils are shown on the soil
maps by a wet-spot symbol. Also included, in Jackson
and Plumstead Townships, are soils mainly composed of
fine sand. Included soils make up about 15 percent of
this map unit.

The permeability of this soil is rapid in the subsoil and
substratum. Available water capacity is low, but water is
available to plants early in the season from the water
table. The seasonal high water table is 1-1/2 to 4 feet
below the surface. During years with normal rainfall, the
water table starts to rise in October and is nearest to the
surface in January. It starts to drop in April and is at a
depth of 5 feet or more by June. Organic matter content
of the soil is low, and natural fertility is low. Unless the
soil has been limed, the surface layer is extremely acid
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and the subsoil and substratum are very strongly acid.
Runoff is slow. Tilth is good, and the soil is easily
worked.

Because of very low fertility, low available water ca-
pacity, and rapid permeability, this soil is not well suited
to cultivated crops. If farmed, the soil needs frequent
fertilizer applications. Cover crops and windbreak hedges
are needed to control a moderate wind erosion hazard.
Tilth and organic matter content can be maintained by
planting cover crops and plowing under crop residue.

Although most of the acreage is used for trees, the
soil is poorly suited to cormnmercial woodland production.
Pitch pine, black oak, white oak, and blackgum are the
common species. Trees grow slowly because of low
available water capacity during the growing season.
Woodlands need protection from wildfires.

The seasonal high water table limits the soil as sites
for houses with basements, seplic disposal fields, and
sanitary landfills. The high sand content limits the soil for
most recreational uses.

This soil is in capability subclass [Vw.

LmA—Lakehurst sand, clayey substratum, 0 to 3
percent slopes. This nearly level, moderately well
drained or somewhat poorly drained soil is in depressed
areas and on low terraces. The areas are irregular in
shape and range from about 20 to 200 acres.

Typically, the surface layer is dark gray sand about 4
inches thick. The subsurface layer is light gray sand 12
inches thick. The subsoit is 25 inches of dark brown and
yellowish brown sand and has light gray mottles in the
lower part. The substratum extends to a depth of 60
inches or more. To a depth of 47 inches it is brownish
yellow sandy clay loam with light gray mottles. At a
depth of more than 47 inches it is light gray sandy clay
with brownish yellow mottles.

Included with this soil in mapping are areas of Lake-
wood and Atsion soils and Lakehurst soils that do not
have a clayey substratum. The Lakewood soils are ex-
cessively drained, and the Atsion soils are poorly drained.
Also included are a few areas of soils where the depth
to the substratum is less than 40 inches. Included soils
make up about 20 percent of this map unit.

The permeability of this soil is rapid to a depth of
about 40 inches and slow at a depth of more than 40
inches. Available water capacity is low, but water is avail-
able to plants early in the season from the water table.
The seasonal high water table is 1-1/2 to 2-1/2 feet
below the surface. During years with normal rainfall, the
water table starts to rise in October and is nearest to the
surface in January. It starts to drop in April and is at a
depth of 3 feet or more by June. The water table is
perched over the clayey substratum, and it rises rapidly
when rainfall is abnormally heavy. Organic matter con-
tent in the soil is low, and natural fertility is very low.
Unless the soil has been limed, the surface layer is
extremely acid and the subsoil and substratum are very
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strongly acid or extremely acid. Runoff is slow. Tilth is
good, and the soil is easily worked.

Because of the very low fertility, the low available
water capacity, and the rapid permeability in the upper
40 inches, this soil is not suited to cultivated crops.
Frequent applications of fertilizer are needed on the soll,
and cover crops and windbreak hedges are needed to
control a moderate wind 